Spin-resolved Photoemission Studies of 6d(0001)
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Spin Resolved Photoemission on Gd

* Surface Curie temperature (T,,.c ~T,,+60K)
* Canted magnetic moments

* Stoner splitting vs. spin-mixing

* Electron-magnon coupling *

Plan

* Photoemission, self energies, scattering rates,etc.
* Micro-Mott spin polarimeter, achieving the high resolution
* Scattering channels for the spin majority and minority photo-holes

* Surface Curie femperature
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Angle Resolved Photoemission

/spectral function and self energy/

N ImZ(k,w)
Alk,w)= 17 |w—g, —Re(k,w)]* +[ImZ (k,w)]"

Im>(k,w)~ % and gives the scattering rate /e-ph, e-e, e-imp, e-magnon/
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High-efficiency retarding-potential Mott polarization analyzer
G. C. Burnett, T. J. Monroe, and F. B. Dunning

Department of Physics and the Rice Quantum Institute, Rice University, PO. Box 1892, Houston,

Texas 77251

(Received 17 January 1994; accepted for publication 14 March 1994)

Setf

8 =
= R
o ©[
s of
S R
2 5
16 [
{P .2 F
o B
- Q8¢
=~ R
0.4 |
1 1 1 1 1 1 i
200 600 1000 1400

INELASTIC ENERGY LOSS WINDOW (eV)

/Rev. Sci. Instrum. 65, 1893/

o1 Ak~
S il ++I-

A

I"=(D(1+P)
= ()1-P)

1+ +1
Nt LRI
=tk

Instrumental
asymmetry




Spin polarimeter in BNL

Energy resolution: {Aperture/@MCP}x{PE/10}












Photoelectron Spectrometer
/200-mm hemispherical analyzer from Scienta/

<~ Wide-band Energy Analyzer

2-Dimensional (Energy and Angle)
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Test results:
“in-plane” polarization in
ferromagnetic iron films
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Fe(110)/Mo(110)

hv=212 eV &

T=85K

A -spin-majority
V¥ -spin-minority
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Resolution: 50 meV /PE=10eV/
Sherman function: 0.15




Intensity (arb. units)

Surface state in 6d(0001)
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Sample Preparation:

Epitaxial films of 6d on Mo(110)
Deposition at 200+-300 K
Annealing at ~800 K
Result: 6d(0001)

Sample lifetime ~ 48 Hours

Temperature range 20 K+3000 K

Base pressure 2x10-1! mbar



Binding Energy (meV)

Angle-resolved spin-integrated data
/suggests Stoner-like behavior/

Gd(0001)/Mo(110)

a) T=300 K PE, hv=21.22 eV
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Spin-resolved data
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Width of spin-majority peak vs. temperature
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Extra broadening of spin-minority peak was detected at all

temperatures

Least-square fits to Lorentzian + Fermi edge
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Intrinsic width of the peak should not depend on the orientation

of magnetic moment in domains



FWHM (meV)
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Broader minority spin channel indicates
electron-magnon mechanism
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At low T majority spin hole decays primarily
via lattice excitations, minority spin hole
primarily via spin excitations

Majority | Minority
Phonons |46 meV |10 meV
Magnons |14 meV |95 meV
N A !
CiD P E
e-ph e-magnon
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Surface transition temperature: enhanced or regular?
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C.S. Arnold and D.P. Pappas, Present work at ~300 K:
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Polarization of the surface state vs. femperature
Polarization = {nT-n{}/{nT+nl}
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Measuring "out-of-plane” component in 6d

hv =212 eV
T= 80 K

We can estimate the canting
of magnetic moment:

6° with respect to the
surface plane
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